Competitive antagonists of bradykinin.
The first sequence-related competitive inhibitors of the classic kinin in vitro (rat uterus guinea pig ileum) and in vivo (rat blood pressure) assays have been developed. Replacement of the proline residue at position 7 of bradykinin (BK) with a D-phenylalanine residue is the key modification which converts BK agonists into antagonists. [D-Phe7]-BK exhibits moderate (pA2 = 5.0) inhibition of BK activity on the guinea pig ileum but possesses weak BK-like myotropic activity on the isolated rat uterus and 2-4% of BK depressor potency in the rat blood pressure assay. The additional replacement of the phenylalanine residues at positions 5 and 8 of [D-Phe7]-BK with the isosteric beta-(2-thienyl)-alanine residue produces a potent antagonist of BK activity on the uterus (pA2 = 6.4), ileum (pA2 = 6.3), and in the rat blood pressure assay. The antagonism of BK action on smooth muscle is specific for kinins (BK, kallidin, Met-Lys-BK), but neither inhibitor antagonizes the smooth muscle activity of angiotensin or substance P. Inhibition is competitive and fully reversible.